Background: Emotional maltreatment (EM) has profound effects on the developing
| INTRODUCTION
During childhood, emotional development is largely dependent upon the quality of parent-child interactions. Neglect and emotional abuse represent extreme departures from the average expected caregiving environment; many of the developmental deficits associated with these forms of maltreatment can be explained by a lack of appropriate parent-child interactions. The medical, social, and psychological consequences of this maltreatment persist through to adulthood. Published work has documented the emotional, behavioural, or developmental features observable in children experiencing neglect or emotional abuse (Maguire et al., 2015; Naughton et al., 2013) , however less attention has been paid to parent-child relationships.
Infant-parent attachment plays a fundamental, environmental role on the infant's rapidly developing nervous system. (Balbernie, 2001; Balbernie, 2013; Schore, 1994) . The attachment system evolved to ensure that relatively helpless young maintain a close proximity to a protective adult when under threat (Ainsworth, Blehar, Waters, & Wall, 1978; Balbernie, 2001; Bowlby, 1982) . The parent's sensitivity to the infant's feelings-the ability to tune into the baby's internal state and offer appropriate help to keep it modulated within comfortable limits-determines the quality of the attachment relationship (Balbernie, 2013) . High parental "sensitive responsiveness" is characteristic of a positive interaction (Crittenden & Bonvilian, 1984) . The "sensitive period" hypothesis suggests that, while acknowledging how early life informed social relationship patterns impact profoundly on later normal development, they are not irreversible; so the early years are a highly significant or sensitive period for the development of social relationships rather than a critical period.
Secure attachment, imperative for positive emotional child development, is associated with optimal later functioning across a range of domains; scholastic, emotional, social, and behavioural, and peerrelated social status. Whereas, insecure attachment is associated with compromised development across these domains, and disorganised attachment is associated with significant later psychopathology. (Svanberg, Barlow, & Tigbe, 2013) . Preventing these long-lasting adverse outcomes requires early identification of babies at risk of neglect and emotional abuse through observation of the emerging insecure/disorganised infant-parent attachment and implementation of evidence-based interventions.
This understanding of the key role that the caregiving relationship plays in infant brain development and future psychosocial well-being, has led to recognition of the importance of early intervention for problematic parenting during the first years of life. In recent years, the
Departments of Health in England and Wales have revised their
Healthy Child Programme, placing a new emphasis on attachment and positive parenting (Department of Health, 2009; Welsh Government, 2016) . However, in 2010 published research highlighted that health visitors, who have a key role in recognising disordered parenting, were inconsistent in their professional assessments of parentinfant interaction (Appleton, Harris, & Oates, 2010) . This points to the need to improve the skills of wide ranging groups of practitioners in their ability to recognise severely compromised parent-infant interaction. Another obstacle is the lack of access to valid and reliable screening tools that can be used by frontline practitioners. Existing measures of parent-child interaction have a number of limitations, and many are not suitable for use by primary care practitioners or require quite lengthy training to achieve rater reliability ( Table 1 ).
The Parent-Infant Interaction Observation Scale (PIIOS) was designed to enable practitioners working in early years and primary care settings to easily assess parental sensitive responsiveness with babies between the ages of 2 and 7 months of age through recorded observation of the parent infant interaction over a 3-min period. The tool includes a number of constructs based on the work by Ainsworth and Crittenden (Biringen, 2000) . It incorporates research on "mindmindedness" (Meins, Fernyhough, Wainright, Clark-Carter, & Das Gupta, 2003) , in which the mother shows an ability to interpret and verbalise the baby's thoughts or motivations, a predictor of infant attachment security (Meins, Fernyhough, Fradley, & Tuckey, 2001 ).
Drawing on these constructs, the PIIOS guides the practitioner to consider the observed interaction with three "interactional" dimensions in mind: engagement, varying from over intrusiveness to nonengagement; predictability, varying from being predictable to being unpredictable; genuineness varying from true and genuine affect to false and deceptive affect. The scale originated from work to investigate which type of interaction in the first year of life led to which type of attachment behaviour and subsequently underwent reliability and validity investigations (Svanberg et al., 2013) using the Care-Index (Table 1) as the comparison variable because it has been extensively validated. There is a strong overall correlation between the PIIOS and the Care-Index maternal sensitivity scale (overall correlation coefficient − 0.86, p < 0.001), which has been shown to predict secure attachment. The internal consistency of the scale is good (α = 0.96).
The final scale has 13 items, which assess dimensions along a three-point Likert scale using a narrative description for the observed behaviours, ranging from the most sensitively responsive to the least.
The coder chooses the description, which most closely matches the interaction. Each item is scored as 0 (sensitively responsive/no interactional problems), 2 (some problems), or 4 (extensive problems).
There is a compelling and growing body of evidence (Center on the Developing Child, 2010) that the foundations for lifelong health and well-being are laid down in the first 1,000 days during pregnancy and up to a child's second birthday. Risk to a child can be identified and assessed much earlier than is current practice and as early as the first contact in pregnancy. We hypothesised that it might be possible to assess the parent-infant relationship earlier than 2 months,
Key messages
• Mothers accepted having their interactions with their babies video recorded in the first 2 weeks.
• Ten out of 13 items using the Parent-Infant Interaction Observation Scale (PIIOS) could be scored at 2 weeks old.
• A modified scoring system based on the PIIOS should be tested on a larger sample size.
• Further study needed to assess tool reliability and validity for screening parental attunement this early in life. with each coded on a 5-point Likert-type scale (5 the most positive) "1-2" area of concern "3" area of some concern Each subscale is coded as "0: no concern," "1:
moderate concern," and "2: severe concern." Each scale pinpoints a different area of functioning and offers a qualitative description of the infant-parent and parentinfant interactions. Therefore, each subscale is coded separately, and codings of
moderate concern" or "2: severe concern" indicate clinically relevant risk. PIRAT total scores are provided to secure comparability with other measures.
0-24 months
Coding a 10-min clip usually takes 30 min for a trained and reliable PIRAT coder.
Coding a "live" observation might take longer, depending on the specific quality of the observed interaction and length of session. Broughton C (2010) looking for potential vulnerability through application of a relatively simple screening tool (the PIIOS). Some support for this way of thinking exists. In a North American study (Vietze et al., 1980) of newborn behavioural and interactional characteristics as a predictor of later failure to thrive, successful observations of mother-infant pairs were conducted on the postnatal ward before discharge and within the first week of life. More recently, Wisconsin researchers (Gerstein, Poehlmann-Tynan, & Clark, 2014 ) conducted a longitudinal study of mother child interactions to correlate observations in the neonatal intensive care unit to later parenting interactive quality at 24 months.
The aim of this study is to test the feasibility of using the PIIOS within the first 2 weeks of life, much earlier than its previous reliability testing at 2 to 7 months of age.
The study's objectives are to evaluate
• willingness of participants to be recruited
• attrition rates at Time 2
• willingness of midwives to inform potential participants
• number of eligible patients and practicality of recruitment strategy
• acceptability of the observation
• comparison of PIIOS scores at Times 1 and 2
• applicability of the coding scheme to recordings at Time 1
• response rates to questionnaires
• availability of data within health records Women admitted to the antenatal ward, largely for induction of labour, were invited to participate in the study. Exclusion criteria included infants admitted to the neonatal unit after birth. Women were not approached if infant admission was anticipated antenatally. This included preterm gestation less than 35 weeks and those with known significant structural anomalies. A discussion took place with the midwife on duty before talking to a woman. The common reason for being advised against approaching someone was significant pain making communication difficult. All women approached, once verbal consent obtained to discuss the research, were given an overview of the study and written information (Appendix A.1). Written consent was obtained for the researcher to check birth records to confirm the birth and for the woman to be contacted via telephone after the birth, to offer further participation in the study, using Consent form 1 (Appendix A.2). The register of births on labour ward was checked regularly to identify live births of women who had consented to being contacted. Once a live birth was confirmed, mothers were contacted after a minimum period of 2 days to confirm participation in the study and arrange a suitable 
| RESULTS
The mother's demographic and pregnancy details are presented in Tables 2A and 2B .
The infants' demographic details are presented in Table 3 .
Objectives of the feasibility study:
1. Willingness of participants to be recruited Most women were willing for the researcher to sit and discuss the study and went on to sign Consent form 1. Of the 60 women who consented to be contacted post-delivery, 30 participated in the study at Time 1.
Willingness of midwives to inform potential participants
In response to comments made during consultation on the protocol (ethics committee and consultant research midwives), the approach was modified to one where the women were informed about the study by a researcher on the team. The midwives' prior knowledge of women on the induction ward was highly valued by the researcher in identifying which women might be more or less suitable for inclusion. One of the team researchers worked in the hospital neonatal unit during the recruitment phase of the study. She was known to labour ward staff and was able to visit daily to discuss the study with potential participants. She regularly checked the birth notification system to ascertain the outcome of mothers who had given birth to live infants and who had consented to be contacted.
Sixty women expressed an interest and gave consent to be contacted post-delivery of their baby. Fifty-seven women were eligible for inclusion, three were excluded because of infant admission to the neonatal unit. Twenty-six women declined further involvement or were unavailable when approached by the researcher in the postnatal period. Thirty women subsequently agreed to participate at Time 1 and at Time 2. However, only 28 were visited and recorded at Time 2 because two women were unavailable during the time frame 8 to 12 weeks (one was on holiday, and the other was not available on any of the dates offered).
4. Acceptability of the observation and response rate to the questionnaire Women found the observation quite acceptable and after a brief time settled in to being recorded without seeming to be too selfconscious. Some initial issues with regard to recording quality, relating to inexperience of the camcorder operator, impacted on the clarity of subsequent coding.
Difficulties included:
• Researcher talking over the recording
• Baby asleep throughout the observation
• TV or radio on affecting quality of recording including interactive comments between the dyad
• Video recorder failed to record on one occasion
• Noise interference from sibling, other relative, or family dog
• Mother's face hidden at times
• Baby distracted by the researcher recording at Time 2
There was 100% response rate for questionnaire completion at the visits (T1 and T2). Following a modification of the questionnaire post ethics committee comments, data were not retrieved from health records, as this was not required for the feasibility study.
• Comparison of PIIOS scores at T1 and T2
Most dyads scored within the "No Concern" range with similar results at T1 and T2. In five dyads, the score was different between T1 and T2, three were coded "No Concerns" at T1 with "Some Concern" at T2, and one was coded Some Concern at T1 but No Concern at T2. Another dyad was coded No Concern at T1, but the coder could not code at T2 because the baby was asleep.
The senior researcher reviewed all videos. There were no safeguarding concerns. In the cases coded as Some Concern at T2, it would be usual clinical practice to repeat the video as there is no indication that this implies a pathological relationship.
• Applicability of the coding to recordings at T1
With an awake baby PIIOS Questions 1, 4, 5, 6, 7, 8, 9, 10, 11, 13 (Appendix A.1) could be easily scored. At T1, the following PIIOS questions were difficult to score:
Item 2 developmentally, a baby may not be able to control their head sufficiently to avoid an intrusive mother.
Item 3 vocalisations are not expected at this stage of development.
Item 12 responsive turn taking is developmentally not expected at this age.
Overall, the coder stated that it is possible to use PIIOS at this early stage even though some of the questions may need to be modified or removed from the scoring system.
| DISCUSSION
Observational measures have been used before in prospective longitudinal studies starting in early infancy (Fiese, Poehlmann, Irwin, Gordon, & Curry-Bleggi, 2001; Gerstein et al., 2014) but took longer in terms of coding the observation (Gerstein et al., 2014) , or the infants were older at the time of the observation (Fiese et al., 2001 mean age 6 months).
To our knowledge, this is the first time observation of mother-infant interactions using a brief recording has been carried out so early in the postnatal period. Our study provides promising information to pursue further groundbreaking research on the reliability and validity of the screening tool at this age. Women in this study found it acceptable to be visited at home within the first 2 weeks after delivery, share information about the pregnancy and birth, and to participate in an audiovisual recording of them interacting with their babies. Although the design of the study did not set out to identify which factors in the interaction might identify vulnerability, it was nevertheless possible to score the observation in 10 of the 13 interactional PIIOS dimensions, in an awake baby. Thirty-five percent of babies in our study were asleep throughout the recording at the first home visit. Most of these 10 scores are dependent on the mother's behaviour towards the baby but not exclusively. Item 4 (affective engagement and synchrony), Item 5 (warmth and affection), Item 11 (empathic understanding), and Item 13 require observation of the baby's behaviour and the mothers behaviour in relation and context, with the subsequent score being dependent on both aspects. Only three items were unavailable for scoring because they were developmentally inappropriate (eye contact, vocalisations, and responsive turn taking).
Our 
| LIMITATIONS
We acknowledge the limitation of the lack of purposive sampling, which resulted in our sample coming predominantly from higher socio-economic groups and not representative of the diversity of the local population. Very few high-risk vulnerable women with more chaotic lifestyles were captured so we cannot comment on the acceptability of the tool in this group.
The PIIOS tool has some limitations. It is less sensitive at differentiating "sensitive enough dyads" (in terms of their parental responsiveness) from each other with a tendency to group the "minimal risk" and "good enough" together in one group. This factor would need to be taken into account in any further research based on the outcome of the feasibility study.
| CONCLUSIONS
The positive findings are very promising. They can inform further exploration of an observation tool within an early intervention programme using a universal approach to identify high risk dyads for targeted support. The results support the recommendation that a trial and test of a modified scoring system (based on the PIIOS) be developed for a future study using a larger sample size containing high risk dyads. Further research will be required to assess whether such an approach can reliably produce a consistent valid screening tool to assess parental sensitive responsiveness and resilience promoting behaviours at this early stage of life. Furthermore specificity of the tool, to establish the link to later child maltreatment, is essential to avoid false positive identification following these early observations.
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Part 1
1.1. What is the purpose of this study?
We know that parent baby interaction has an effect on a baby's health and development as she grows up. However, there is not much research on how best to assess parents interacting with their new born babies. We want to test a tool for observing parents and their babies to see if it is possible to use it in the first 2 weeks of life.
Why have I been chosen?
We are asking mothers of babies born at University Hospital of Wales, who live in Cardiff or the Vale area if they would like to take part in our study.
Do I have to take part?
No. It is your choice. If you do choose to take part, you can change your mind at any time without giving a reason. The research team is not part of the normal NHS healthcare team who will be looking after you and your baby. Our assessments and appointments with you and your baby will be in addition to your normal postnatal care and will not affect this care at all.
1.3. What will happen if I take part?
We will phone you to arrange to visit you in your home in the first 2 weeks after your baby's birth. At this visit, we will ask you to
give us information about you and your family circumstances and to observe you talking and playing with your baby. We will also ask your permission to look at health records for you and your baby.
The observation will be recorded using a camcorder and lasts about 3 min. It is important this takes place in the first 2 weeks of life, as we want to understand very early parent baby interactions. We will make an appointment with you for a second session before we leave.
This session will take place when your baby is about 8 to 10 weeks. It will be at your home or at a local clinic if this is easier for you. We will phone you 1 week before the appointment to remind you about it.
When we meet, we will ask you some questions to understand what has been happening in your life since the first home visit. We will then repeat the recording of you talking and playing with your baby.
What are the risks of taking part?
We do not expect any risks to you or to your baby by taking part in this study. We will observe you and your baby at each session and make a digital recording. This is our assessment, and it will be repeated at the follow-up appointment. No extra tests will be carried out on your baby as part of this study. The findings of the assessments will only be used as part of the research study and will not be shared with any other agency. * 1.5. What are the benefits of taking part?
We hope that the information from this study will help midwives and health visitors identify families who need additional support soon after their babies' birth. As this is an observational study, we are not expecting any direct benefit for your baby. You will be given a £20
shopping voucher to thank you for taking part in the study. If you decide to withdraw from the study you are free to do so at any time. We would like to use any information that we have collected up to your withdrawal. However, if you do not want us to use any of your material, these documents will be destroyed confidentially in line with your wishes.
What if there is a problem?
We do not expect there to be any problems for you or your baby from taking part in this study. If you or your baby seems unwell or if you have worries about your baby or about your own health, we will talk with your midwife, health visitor, or GP to get you the right help.
We will do this with your consent.
If you are worried about any part of this study, you can talk to the researchers who will do their best to answer your questions. Please contact 01495 332225 to contact Dr. Aideen Naughton.
What if I want to make a complaint?
You have the right to raise a concern if you are unhappy about any part of the study or the behaviour of the researchers.
You do this by contacting the concerns team:
2.4. What will happen to the results of the study?
We will publish the results of this study in medical or scientific journals and present the findings at professional meetings. You and your baby's name and details are not revealed at any stage. The results of the research will not be directly shared with you but should you be interested the results will be made available to you.
Will my taking part be kept confidential?
All information that is collected about you and your baby during the course of this research will be kept strictly confidential. * We will do this by limiting who sees the data to a small research team. We will also give each baby a number and use this to identify any information collected. None of your personal information will be linked to the results or stored on computers. Your consent forms, with your name on them, will be stored in a locked safe. When giving your consent, you will be asked if we can keep your data for future research purposes only. If you say no, then all your information will be destroyed after the research project is finished.
2.6. Who is paying for the study?
The National Institute for Social Care and Health Research is funding this study.
Dr. Aideen Naughton clinical research fellow at Cardiff University and Public Health Wales will be carrying out this study. have a duty to report this to appropriate agencies. Any such concerns will be shared with you at the time, and we will fully explain the procedure that will be followed if this happens.
May we thank you once again for taking time to think about getting involved with this study.
A.3 | Appendix 3: Consent forms I and II Identification number for this study:
Consent form II
